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(54) THIN-FILM TRANSISTOR SUBSTRATE AND LIQUID CRYSTAL DISPLAY DEVICE AND ITS 
PRODUCTION 

(57)Abstract: 

PURPOSE: To eliminate the connection defects of ITO films and 
Al gate wirings and to shorten the stages by constituting 
terminals of indium oxide films (ITO films) and electrically 
connecting these ITO films and the Al gate wirings with Cr films. 
CONSTITUTION: The ITO film 17 is formed by sputtering and 
vapor deposition on a thinHlIm transistor substrate 10 and in 
succession, the Cr film 1 1 is formed by sputtering thereon. 
Patterning of gate terminals G1, G2 and pixel electrodes 17 is 
executed by photoetching. The sectional shapes are trimmed by 
etching the Cr film 1 1 and etching the ITO film 1y, then etching 
the Cr film 1 1 again at this time. The Al-Ta 12 is then deposited 
by evaporation and is photoetched, by which the patterns of gate 
wirings G1\ G2' of Al (Ta). additive capacitors Cadd and gate 
electrodes are formed. The stages are shortened by 
simultaneously executing the formation of the terminals and the 
formation of the pixel electrodes in such a manner. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more gate terminals formed on the insulating substrate, and two or more gate wiring 
which extends in it. In the thin film transistor substrate which comes to arrange a thin film transistor at 
the intersection of two or more signal wiring arranged by intersecting this, and said gate wiring and 
signal wiring The thin film transistor substrate characterized by for said gate terminal consisting of only 
transparence electric conduction film, and connecting it with said gate wiring electrically through Cr film 
in the point. 

[Claim 2] The thin film transistor substrate according to claim 1 characterized by said gate wiring 
consisting of an aluminum alloy. 

[Claim 3] The thin film transistor substrate according to claim 1 or 2 with which said aluminum alloy is 
characterized by the thing of Ta and Ti included for any they are at least. 

[Claim 4] A thin film transistor substrate given in any of claims 1, 2, and 3 characterized by the gate 
dielectric film of said thin film transistor containing the anodized film of said aluminum alloy they are. 
[Claim 5] The above-mentioned transparence electric conduction film is a thin film transistor substrate 
given in any of claims 1, 2, 3, and 4 characterized by being the oxidization in JUUMU film they are. 
[Claim 6] The manufacture approach of a thin film transistor substrate given in whether any of claims 1, 
2, 3, and 4 characterized by to have the process which performs said anodic oxidation by leading a 
current to the terminal with which the formation process of said gate terminal and a pixel electrode 
consists of a process which patternizes by the two-layer structure film of the transparence electric- 
conduction film and Cr film formed on it, removes the account Cr film of Gokami, and is used only as the 
transparence electric-conduction film, and said transparence electric conduction they are. 
[Claim 7] The liquid crystal display panel characterized by having a thin film transistor substrate given in 
any [ claim 1 thru/or ] of 4 they are. 

[Claim 8] The liquid crystal display characterized by having the video-signal drive circuit for giving a 
video signal to a liquid crystal display panel according to claim 7 and this liquid crystal display panel, a 
scanning circuit for giving a scan signal, and a control circuit for giving the information for liquid crystal 
display panels to this video-signal drive circuit and this scanning circuit. 

[Claim 9] The above-mentioned transparence electric conduction film is the manufacture approach of 
the thin film transistor substrate according to claim 6 characterized by being the oxidization in JUUMU 
film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the TFT substrate and liquid crystal display of a active- 
matrix drive mold which used the thin film transistor (it omits Following TFT). 
[0002] 

[Description of the Prior Art] The example of the TFT substrate which made 20aluminum3 film which 
anodizes this and is obtained the one section of gate dielectric film by setting gate wiring and a gate 
electrode to aluminum is explained using drawing 2 using amorphous silicon (it abbreviates to a-Si 
hereafter) TFT. Drawing 2 (a), (b). and (c) show the representative circuit schematic of a TFT substrate, 
a top view, and a sectional view respectively. As for a gate terminal, G1\ and G2\ as for G1 and G2, 
addition capacity and 17b show the common electrode with which TFT and LC are prepared in liquid 
crystal and Cadd is prepared [ gate wiring, and D1 and D2 ] for a drain terminal, and Til and T12 in a 
color filter substrate side. In 10, a substrate and 1 1 aluminum and A for Cr of a gate terminal, and 12 
Moreover, the connection part of Cr of a gate terminal, and aluminum of gate wiring, 13 — aluminum20 
— 3 and 14 — SiN and 17 — an ITO transparent electrode (pixel electrode) — It is amorphous silicon 
(it abbreviates to a-Si (n+) hereafter) with which 15 doped non dope a-Si (i), and 16 doped Lynn, signal 
wiring and Iff are source electrodes, and 18 has connected TFT and a pixel electrode. Among drawing 2 , 
a boundary line II shows the boundary of the field to anodize and the field which is not so, and anodizes 
the field on the right of a boundary line II. PAD is a terminal for supplying a current required for anodic 
oxidation, L is a bus line for making common connection of all the gate terminals, and a boundary line 12 
shows the part to cut after TFT substrate completion. Such a technique is indicated by JP,3-232274,A. 
[0003] Thus, the cascade screen of Cr and a transparent electrode (it omits an in JUUMU oxide film and 
Following ITO) was conventionally used for the terminal area of a TFT substrate. Moreover, when 
aluminum metal was used for a gate electrode or gate wiring, as an ingredient, pure aluminum and 
aluminum which added Pd, Si. etc. as an impurity were used. 

[0004] In a TFT substrate, the reason [ terminal area ] using the cascade screen of Cr and ITO is 
explained. It connects with the external circuit for driving in a terminal area, and a TFT substrate is used. 
For this reason, a terminal area is exposed to atmospheric air. Therefore, it is necessary to be the 
ingredient which has fear which the open circuit by the corrosion by moisture, the poor contact by 
oxidation, etc. produce, and does not have such a thing. At such a point, the combination of Cr and ITO 
is good and is used abundantly. On the other hand, aluminum was considered to be unsuitable by the 
terminal area that it is easy to deteriorate. 
[0005] 

[Problem(s) to be Solved by the Invention] Cr film is required for the above-^mentioned conventional 
technique only because of a terminal area, and the process for carrying out the formation pattemizing of 
this is required for it, and it had a problem in respect of cost or a yield. 

[0006] The 1st purpose of this invention is by making this Cr film unnecessary to offer low cost and the 
TFT substrate of a high yield. The 2nd purpose of this invention is to offer the liquid crystal display 
panel which used this TFT substrate. The 3rd purpose of this invention is to offer the liquid crystal 



display which used the above-mentioned liquid crystal display panel. 
[0007] 

[Means for Solving the Problem] Two or more gate terminals with which the 1st purpose of the above 
was formed on (1) insulation substrate, and two or more gate wiring which extends in it. In the thin film 
transistor substrate which comes to arrange a thin film transistor at the intersection of two or more 
signal wiring arranged by intersecting this, and said gate wiring and signal wiring The thin film transistor 
substrate characterized by for said gate terminal consisting of only oxidization in JUUMU film, and 
connecting it with said gate wiring electrically through Cr film in the point, (2) The thin film transistor 
substrate given in (1) characterized by said gate wiring consisting of an aluminum alloy. (3) The thin film 
transistor substrate given in (1) and (2) with which said aluminum alloy is characterized by the thing of 
Ta and Ti included for any they are at least, (4) A thin film transistor substrate given in (1) characterized 
by the gate dielectric film of said thin film transistor containing the anodized film of said aluminum alloy. 
(2), and (3) can attain. (5) It can manufacture by the approach characterized by having the process 
which the formation process of said gate terminal and a pixel electrode patternizes by the two-layer 
structure film of the oxidization in JUUMU film and Cr film formed on it, removes the account Cr film of 
Gokami. and uses only as the oxidization in JUUMU film. The liquid crystal display panel characterized by 
having a thin film transistor substrate given in (1), (2), (3). and (4) can attain the 2nd purpose of the 
above. The liquid crystal display characterized by having the video-signal drive circuit for giving a video 
signal to said liquid crystal display panel and this liquid crystal display panel, a scanning circuit for giving 
a scan signal, and a control circuit for giving the information for liquid crystal display panels to this 
video-signal drive circuit and this scanning circuit can attain the 3rd purpose of the above. 
[0008] In this invention, a terminal is constituted from ITO and aluminum gate wiring is further 
connected electrically through Cr film by the point of ITO. Shortening of a process is attained by 
performing this terminal formation to pixel electrode formation and coincidence. In this case, the 
ingredient (it is hereafter described as aluminum-Ta. aluminum-Ti, and aluminum-Ta-Ti) which added Ta 
and Ti as an impurity from corrosion resistance as an aluminum ingredient to be used is applied. As 
concentration to add, 0.5 atoms % to 2.5 atom % is desirable. This reason is because the good oxide film 
on anode aluminum 203 is obtained with this ingredient sufficient [ thermal resistance ]. 
[0009] 

[Function] The above-mentioned technique has the next operation. 

[0010] A gate terminal is used for gate wiring, connecting electrically. When a gate terminal is set to ITO 
and gate wiring is set to aluminum, cautions as shown below are required. 

[0011] (1) It is that 20aluminum3 film which is an insulator layer is made in between, and aluminum and 
ITO of a substrate become a poor contact by the interface reaction of ITO and aluminum for this reason, 
when the laminating of the ITO is carried out on aluminum. This example is shown in drawing 3 . 
Properties 02, C3. and 04 show three examples of the electrical-potential-difference dependency of a 
current which flow aluminum and ITO between laminating Perilla frutescens (L) Britton var. crispa 
(Thunb.) Decne. On the other hand, CI shows the example which contacted Cr and ITO. Thus, compared 
with Cr/ITO, contact resistance is high, variation is also large, and aluminum and ITO are problems. 
Therefore, Cr film needed to be intervened when ITO and aluminum were connected. 
[0012] (2) In the TFT substrate of this invention, there is a process which anodizes aluminum of the 
gate and is used as 20aluminum3 film. For performing this anodic oxidation, common connection of all 
the gate wiring is made, and an electrical potential difference is impressed. With what this common 
connection is made poses a problem. ITO of the gate was used in this invention. 

[0013] (3) As much as possible few masks required for a TFT process for photoetching processes are 
wanted for there to be. In this invention, the process which a gate terminal and a pixel electrode can 
form in coincidence is offered. This is reducing the number of masks by one sheet conventionally. 
[0014] It can anodize with an ITO terminal with this technique, and TFT with which there are few photo 
masks and it can moreover be managed can be offered so that clearly from the above explanation. 
Thereby, low-cost-izing of a TFT substrate and the improvement in a yield were realizable. 



[0015] 

[Example] Hereafter, this invention is explained to a detail using an example. 

[0016] Drawing 1 (a) is the top view of the TFT substrate of one example of this invention, and (b) is the 
sectional view. Drawing 4 is the explanatory view of each part for rounting description. It has expressed 
with the sign with the equal part same identically to drawing 2 . First, the manufacture approach of this 
substrate of TFT is described. The ITO film (17) is formed by 1400A spatter vacuum evaporationo on a 
substrate 10. Cr (1 1) is continuously formed by 1000A spatter on it. The pattern of gate terminals G1 
and G2 and a pixel electrode (17) is formed by photoetching. At this time. Cr film and the ITO film are 
continuously performed to coincidence. Sequence etches Cr. etches ITO. etches Cr once again, and 
prepares a cross-section configuration (refer to drawing 4 (a)). aluminum-Ta (addition 1.5 atom [ of 
-pa ] %) — 1 2 — about — 3000 — A — thickness — sputtering — vapor-depositing — photoetching ~ 
aluminum — (— Ta — ) — the gate — wiring — G — one — ' — G — two — ' — addition — capacity 
— Cadd ~ the gate — an electrode — a pattern — forming . Cr film is etched by using this aluminum 
(Ta) pattern as a mask. Cr of the pixel section and Cr of a part of terminal area are removed at this 
process. SURAITO etching of aluminum (Ta) is performed succeedingly and a cross-section 
configuration is prepared. This etching removes that the end face of aluminum (Ta) has jutted out from 
the end face of Cr, and it is performed in order to lose the so-called overhang, then, the part (on. the 
right of the boundary line II in drawing) to anodize and formation — it covers with a photoresist except 
for PAD. A gate circuit pattern and a photoresist pattern are made to intersect perpendicularly at this 
time. It anodizes in this condition, the anodic oxidation approach — formation — Pad PAD the 
outside from an oil level — coming out — making — formation — liquid — dipping — formation — Pad 
PAD — a maximum of 72 — it carries out by impressing the direct current voltage of V to 144V. The 
pressure up of the approach of impression is gradually carried out from OV so that it may become 
constant current 0.5 - 5 mA/cm2. Since a high current flows when a high electrical potential difference 
is impressed from the beginning, aluminum line melts and a gate line is disconnected, formation — what 
diluted with ethylene glycol liquid to 1:9 the solution which adjusted the tartaric acid to PH 7**0.5 from 
ammonia 3% as liquid is used. When currents are 0.5 mA/cm2, formation voltage is set to 144V in about 
10 minutes. The thickness of aluminum 203 (refer to 13 and drawing 4 (b) of drawing 1 (b)) formed at 
this time is 2000A. This aluminum 203 is used as a dielectric of gate dielectric film and addition capacity. 
In addition, it is desirable to hold in the condition as it is for [ several minutes - ] several 10 minutes 
after being set to 144V and coming to perform constant-voltage oxidation. This is important, when 
obtaining 20aluminum3 uniform film. 

[0017] It returns and explains to drawing 1 again. After removing a photoresist. 2000A of SiN(s)14 is 
formed in the whole surface by the plasma-CVD method. The gas which uses SiH4 and NHS as a main 
component as ingredient gas is used. 300A (n+) of a-Si16 which moreover doped 2000A and Lynn for a- 
Si (i)15 2.5% is deposited. At this time, it may be 300 degrees C as substrate temperature. As ingredient 
gas. a-Si uses the mixed gas of SiH4 and PH3 for a-Si (n+) for the gas which uses SiH4 as a main 
component. Then, a-Si is patternized and it is made the shape of an array. The dry cleaning dirty 
method by SF6 gas is used for etching of the plasma film. It is required to remove SiN so that the ITO 
film of ITO near a terminal and a pixel electrode may be exposed like drawing 4 (c) at this time. 
Cr/aluminum-Ta the signal wiring 18 which besides serves as the drain electrode of TFT, and for source 
electrodes (concentration 1.5 atom [ of Ta ] %) is formed and patternized in sputtering in thickness of 
1000A and 4000A, respectively. At this time, it becomes like drawing 4 (d). Dry etching of a-Si (n+)16 is 
carried out by using a drain electrode as a mask after this, the last — as a protective coat — SiN 1 
micrometer ~ forming — SiN on a terminal area — removing — the back and formation — between a 
bus line L and gate terminals G1 and G2 is cut mechanically, and a TFT substrate is completed (refer to 
drawing 4 (e)). 

[0018] Although drawing 1 showed the case where it had arranged so that each pixel may make a train, 
hali^pitch gap ****** is sufficient. Moreover, even when there is no addition capacity Cadd, of course, it 
can completely manufacture similarly. Although the alloy which added Ta was used for aluminum as an 



aluminum ingredient here, the alloy which added Ti, and Ta and Ti to coincidence is sufficient In this 
case, below 1.5 atom % of the amount to add is desirable from the point of resistance or an etch residue, 
[0019] Next, the translucency substrate with a counterelectrode and blue, red, and a green color filter 
array and the TFT substrate manufactured by the above were stuck and set using the spacer with a 
thickness of 7.3 micrometers, liquid crystal was closed in between, and the liquid crystal display panel 
was completed. The structure is explained briefly below. 

[0020] The whole cross-section structure of an electrochromatic display display panel is shown in 
drawing 5 . On the basis of liquid crystal LC, the TFT substrate in which TFT etc. was formed on the 
transparence glass substrate 10 is arranged by the lower part, and transparence glass substrate 10b by 
which the color filter FIL, the black matrix BM for protection from light, etc. were formed in the upper 
part is arranged. 

[0021] The central part of drawing 5 shows the cross section of a 1-pixel part, left-hand side shows the 
cross section of a part where an external leader line exists by part for the left-hand side edge of the 
transparence glass substrates 10 and 10b, and right-hand side shows the cross section of the part in 
which an external leader line does not exist at a transparence glass substrate and the right-hand side 
edge of 10b. Sealant SL shown in each of the left-hand side of drawing 5 and right-hand side is 
constituted so that liquid crystal LC may be closed, and it is formed along the whole edge perimeter of 
the transparence glass substrates 10 and 10b except liquid crystal enclosure opening (not shown). 
Sealant SL is formed with the epoxy resin, 

[0022] Common transparence pixel electrode 17b by the side of said up transparence glass substrate 
10b is connected to external leader line 17' formed in the lower transparence glass substrate 10 side of 
the silver paste material SIL in at least one place. This external leader line is formed by the same 
production process as each of the gate electrode mentioned above, a source electrode, and a drain 
electrode. 

[0023] Each layer of SiN14 which are the orientation film 0RI1 and ORI2, a transparent electrode 17, 
common transparence pixel electrode 17b, protective coats 20 and 20b, and an insulator layer is formed 
inside sealant SL, Polarizing plates P0L1 and P0L2 are formed in the front face of each outside of the 
lower transparence glass substrate 10 and up transparence glass substrate 10b. 

[0024] Liquid crystal LC is enclosed among the lower orientation film ORI1 and ORI2 which sets up the 
sense of a liquid crystal molecule, and the seal is carried out by sealant SL 

[0025] The lower orientation film ORI1 is formed in the upper part of the protective coat 20 by the side 
of the lower transparence glass substrate 10. 

[0026] A light-shielding film BM, a color filter FIL, protective coat 20b, common transparence pixel 
electrode 17b, and the up orientation film 0RI2 carry out a laminating to the front face inside up 
transparence glass substrate 10b (liquid crystal side) one by one, and are prepared in it. 
[0027] One example of a liquid crystal display is shown in drawing 6 , This equipment has the video- 
signal drive circuit 83 for giving a video signal to the liquid crystal display panel 81 and this liquid crystal 
display panel, the scanning circuit 84 for giving a scan signal to this liquid crystal display panel, and the 
control circuit 82 for giving TFT information to this video-signal drive circuit and a scanning circuit. A 
control circuit 82 includes a power circuit, the circuit which changes the information from a host 
processor into TFT information. When included in this equipment, using respectively the liquid crystal 
display panel obtained in said example, the image high quality [ all ] was obtained. 
[0028] 

[Effect of the Invention] By this invention, the production process of a TFT substrate could be 
shortened 12%, the yield could be improved further about 5%, and cost reduction was able to be planned. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing one example of this invention. 
[Drawing 2] The explanatory view of the conventional technique. 
[Drawing 3] Drawing showing the contact nature of aluminum and ITO. 
[Drawing 4] Drawing for explaining the detail of each part of this invention. 

[Drawing 5] Drawing showing the example of the liquid crystal display panel using the TFT substrate of 
this invention. 

[Drawing 6] Drawing showing the example of the liquid crystal display using the TFT substrate of this 
invention. 

[Description of Notations] 

10 10b ... A substrate. 11 ... Cr. 12 ... aluminum-Ta alloy ingredient, 13 ... aluminum20 — 3 and 14 ... SiN 
and 1 5 ... a-Si (i) — 16 ... a-Si (n+). 1 7 ... A transparent electrode, 1 7b ... Common transparence pixel 
electrode, 18 ... Signal wiring, 18' ... 20 A source electrode, 20b ... Protective coat, 81 ... A liquid crystal 
display panel, 82 ... A control circuit, 83 ... Video-signal drive circuit, 84 ... A scanning circuit, G1, G2 ... A 
gate terminal, G1\ G2' ... Gate wiring, D1 and D2 ... a drain terminal and L ... formation — a bus line and 
12 ... a cutting plane line — II ... formation — a boundary line and Cadd ... addition capacity and PAD ... 
formation — a terminal, and 0RI1 and 0RI2 ... the orientation film, and POL1 and P0L2 ... a polarizing 
plate and FIL ... a color filter and LC ... liquid crystal and BM ... a black matrix and BL ... a back light. 
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■So ^JPl-S«Si: UTfiO. 5j!^^%d^fc2. 5^^- 
%dsa*UV\ r«5SI*f±*tt)|s|-d5iiffgi14*sS<. * 
fc. ftW<D|^®K^b)gAl203;i5^§btb5fc«)t?$)S. 
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feSA 1 203^;6^T'#. roD/cfeTitfiWA 1 I TOt 

14C2v C3. C4f4A 1 h I TOt ^aSL-etOPalfcM 

CiflC r t I TOi ?rffi<^Lfc0iJ5r^-r, rCiJ:5t- 
C r/ I TO(CH:-<T. A 1 t I TOirtig^teffititdSffi 

</-<7:y=^t;*:#<PB^^T'fo2)„ Ufc;6SoT, iTOt 

[0 0 12] (2) ^^g^WTFTate-C'tt-;^— h©A 
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^Rl*n-rSo :i cD*®^i^^{pIT-tT 5 i'iS, 

[0013] (3) TFTX@lCie:.5/i* hai^y^Vi/ 
D ir ffl © -7 ^ »4 T' # 2> ff ( t V ^ i: *5 S * 

5l5SJ:5^i^Dirx$raWbTi/^So i¥5t5 
J; 9 -v^i^l^Sr 1 *fc^S«b-CV^So 
.0 [0 0 14] tXiO^B^d^fePJfeA^^i i 

J;?) I TOST- -e. I^S^-fk^i^pjigT*. LA-t^^h-r^ 
ic;05/>7i < T^tfT F T A^ti^x'^ 5o r J: 0 T 
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trcr (11) Sri OOOA;=^/^s'^tciJ;«??i^^-rSc 

«1S (17) cO/^^-V^ffM-rSo rc^ffifCr^t I 
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1 (T a ) /-^i? — V'Sr-^^i^ i L-TC rM^3^s/5^^i/ 
-rSo roX@T'®*gB<OC r t^^U<0-U<OC Ti> 
^*$tuSo §l#in^A 1 (T a) W;?^^'!' b^S/^V 

(Ta) <D«ffi;45c r(OiffiffiJ;»?35'9tHbTV^SroSr^ 

^<'y vpADimmi!>^hmm^xo k Lxit^m\zm 

m.R't^Mi^xffb. mmjfm-f^9.Mo . 5~5m 

A/cra2t;i;:cS J; 5tw#^(;iO VA^b#ffi-rSo 

I K^/J5«lTi»-rSo -fk^fKt L.Ttt3%S 
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1 4 4 VJc/£5o ro^^fig^ixfcA 1 2O 
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(e) #fi?.) . 

[00181 El 1 •Cf±#Pi^d>?"J^?i-r J: 5 (cE«L:fc 

rittt^Sfe-cfo^o :ir-ettAitt-!|sfi:L.TAn;iTa 

^WM L-fc-a-^^^ffl LfcAST i J^T a t T i SrPl^tC 

85jPLfc-g-^T'tAv\ rcD»-&^Ap-r5»(ii . 50 
[0 0 191 jiktc. *i-ifei®isstJ'Wx W(of}v-y 

[0 0 2 01 121 5 {c* 7— fS^^^^^^/K^WBn^fl^lt 
jt^r^-Tc jS^LC?rSJp(CT?l5{-«Se^^7;^St51 
0±}CTFT^SrM^UfcTFTStg^5iaS$n. ±M 
lCfi*7-7>r/W^'F I L. jg^fflT'^S'^^hy^^ 

BM^/6SJ^^$ixfc@iq;!/7^St5i 0 bdsiea^nx 
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;i!f7;^Stg&t/l 0 b»:&il!)i^$BT*^^?imi8ro#ftt 
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mm^y:^mmi OS-U^l Ob(^ii:^H^fl£l-?&oTJi^ 

[0 0 2 21 w\^±.nmm-ii=77^mm. i o b{B!i<73*as 

HJiS^mffi 1 7 b fi, '}^t£< thi figiftc*si->T, ffi'^ 
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TSBMe^;«f^^S«l 0, ±gB@0J:*''^^St51 0 bcD 

^fi^'i^<Di^m<DmmcM^^Kx\^^^o 

[0 0 2 41 ^ftLCtt. ?SfB5i-^-<^)f^t SriSiS-rST 
SBSai^MOR I l^U?OR I 2(D|g|lCitA$tv. '>-— /V 
Lie ioTv'— /V$t^.TV^?)o 

[0 0 2 51 TgBiaiSl^OR I 1 (4. TgB^BJ^y^^a 
-Kl Offiii(D{^SI]^2 0(DjigPfCjf^^$tVTV^5<, 

[0 0 2 61 ±n^m:ff9:^mmi o b<ort<i) (jss 

30 ^mm 2 0 b . 1 7 b su«±si5Baf6]^ 

OR I 2iP'mi!Kmm\^xwin hi^x\>^h. 

[00 2 71 121 6 tc:^ft*^^»(^-|lffiWiSr*-r. ^ 

^*^/^^/K-*^ffi-§-Sr-^;t5fce«!)(OjfeaEislK8 4 
^2>fc!!6W®JWlH]?S8 2 ^^-rSc SiJ^^lElSSS 2f±IIM 

[0 0 2 81 

12%ffiiiiX§:. $f,lc#@Srjis^5%|6]±X#. 
[lElffiWfKWilftMl 

[la 1 1 j^igi^co— njs^jsr^-riHo 

[11121 t^5fca^S©IftBJI21o 
[0 3 1 A 1 t I T O i: ro«M145r^i-|lIo 
so [(2]4l *^?^W^gB^Cip;to$rtftPJ^'5/b«)(Dill„ 
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